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Abstract 
This study aimed to assess knowledge, attitudes, 
practices, and perceived barriers of emergency healthcare 
providers regarding the management of sepsis and septic 
shock. This cross-sectional study was conducted in the 
Emergency Department of Aga Khan University Hospital, 
Karachi, Pakistan from August to October 2017. A total of 
53 healthcare providers participated in the study. Overall, 
42(79%) of the participants demonstrated correct 
knowledge of the sepsis bundle. The most common 
barrier reported in the compliance of the sepsis bundle 
was a shortage of staff (62%), followed by delayed 
presentation of patients (58%) and overcrowding (42%). 
Furthermore, better staffing was perceived by the 
participants (60%) to improve the care of septic patients, 
followed by sepsis awareness sessions (23%) and 
reduction in ED crowding (11%). Staff shortage, delayed 
presentation of patients, and ED overcrowding were 
considered the most common barriers in the 
management of sepsis in this setting. 




Sepsis is a clinical syndrome that complicates severe 
infection. Globally the prevalence of hospital-treated 
sepsis in adults is 270 per 100,000 with an estimated 
overall mortality of around 26%.1,2 In Pakistan, the 
mortality rate has been reported as 40-80%3 which is far 
more than that reported internationally.4 In recent years 
many definitions and timelines have been proposed for 
sepsis management. The Surviving Sepsis Campaign (SSC) 
guidelines have outlined an early goal-directed therapy 
(EGDT), later followed by a 3-hour sepsis bundle5,6 and a 
very recently 1-hour sepsis bundle which demonstrates a 
standardized approach to ensure prompt and effective 
management of sepsis.3,7 Although the strength of 
evidence of a 1-hour sepsis bundle is still being debated 
globally, early diagnosis and treatment remain the 
cornerstone of therapy for improved outcomes in these 
patients.7,8 Hence, the ED staff is in a unique position to 
identify and timely manage to change the outcome of 
sepsis patients.5 Although proven effective 
internationally, compliance rates and knowledge of 
resuscitation bundles are as low as 7.6% to 3.5%.1,5 This 
study aimed to have an idea of what is known, believed 
and practiced by healthcare providers with regards to 
following the current sepsis guidelines, and to identify 
barriers associated with the application of evidence-
based practice. Once these factors are recognised, 
targeted quality improvement and educational 
interventions can be implemented.9,10 
Methodology, Results, and Discussion 
This cross-sectional study was conducted in a 60 bedded 
Emergency Department (ED) of an urban tertiary care 
teaching hospital in a lower-middle-income country. 
Approval for the study was taken from the Ethical Review 
Committee. The target population of 60 was identified, 
which included all physicians (including postgraduate 
medical trainees (PGMT) and non-trainee ED physicians) 
and nursing staff working for more than six months in 
critical areas of the Emergency Department and looking 
after sepsis patients. Non-probability convenient 
sampling technique was used, and the study was 
completed three months after the ERC approval. A 
predesigned self-administered questionnaire, based on 
the Surviving Sepsis Campaign (SSC) guidelines 2016,1 
was used for data collection. It was distributed over a 
period of two weeks at four different points in time in the 
ED to ensure maximum participation. Respondents were 
asked Open and Closed-ended questions regarding  
Baseline knowledge, Current practices in treatment, 
Difficulties encountered in managing sepsis, Perceived 
barriers to implementation of resuscitation protocols, and 
suggestions for better management of sepsis patients. 
Demographic data such as gender and number of years in 
practice for PGMT, non-trainee physicians as well as 
nurses were also collected. Confidentiality was 
maintained, and data was kept under lock and key 
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accessible to only the principal investigator. Hospital data 
retention policy was used. Data entry was double 
punched and verified. Frequencies and percentages were 
calculated for categorical variables such as healthcare 
providers having the correct knowledge of resuscitation 
bundle, blood culture sending time, lactate sending time, 
lactate threshold, correct vasopressor, and fluid choice as 
well as self-reported compliance to resuscitation. For 
analysis, Statistical Package for Social Science (SPSS) 
version 16 was used. 
A total of 53 healthcare professionals participated in the 
study. The majority were PGMT 28(52.8%) followed by 
nurses 13(24.5%) and non-trainee physicians 12(22.6%), 
34 (64.2%) were males, belonging to 26-30 years of age 
group. Most of the participants, i.e.,37 (69.8%), have been 
practicing for less than five years (Table-1) 
Overall, 42(79.3%) of the participants demonstrated 
correct knowledge of sepsis bundle, including 21(75%) 
PGMT, 10(83%) ED physicians, and 11(84%) nurses. 
Almost all ED physicians and nurses were aware of the 
importance of sending blood culture before the 
administration of antibiotics 50(94.3%). A majority of 
PGMT 27(96.4%), ED physicians 10(83.3%), and nurses 
11(84.6%) said a patient with sepsis should receive 
antibiotics within one hour. Almost all nurses and PGMT 
were aware of sepsis resuscitation protocol 49(92.5%). 
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Table-1: Background information (n=53). 
 
Age( Mean ± SD)                                                                                          28.4 ± 3.4 
Gender*                                                                                                                                             
Male                                                                                                      34                                     64.2% 
Female                                                                                                 17                                     32.1% 
Profession/job title/position                                                    
PGMT¥                                                                                                  28                                     52.8% 
ED Physician                                                                                       12                                     22.6% 
Nurses                                                                                                   13                                     24.5% 
Total years of practicing                                                             
1-5 years                                                                                              26                                     49.1% 
>5                                                                                                         27                                     50.9% 
 
*2 missing data points in gender category 
¥PGMT, Post graduate medical trainees; ED physician, Non trainee emergency physician.
Table-2: Study participants demonstrating Correct Sepsis Knowledge (n=53). 
 
                                                           Overall                PGMT          ED physician         Nurse 
PGM                                                 Overall                PGMT            Physicians          Nurses 
 
3 Hr. Bundle knowledge          42 (79.3%)          21 (75%)         10 (83.3%)       11 (84.6%)  
Blood cultures before¥             50 (94.3%)        25 (89.3%)        12 (100%)        13 (100%)  
 Resuscitation protocolΩ         49 (92.5%)         28 (100%)         8 (66.7%)         13 (100%)  
Antibiotics within 1 hour         48 (90.6%)        27 (96.4%)       10 (83.3%)       11 (84.6%)  
Lactate within 1 hour               48 (90.6%)        24 (85.7%)        12 (100%)       12 (92.3%)  
Lactate threshold                         24 (45%)          10 (35.7%)          9 (75%)             5 (50%)  
                                                                                       Vasopressor (1st line) 
Nor Epinephrine                           51 (96%)          27 (96.4%)        12 (100%)       12 (92.3%)  
Dopamine/Vasopressin                2 (4%)               1 (3.6%)              0 (0%)             1 (7.7%)  
                                                                                                  Fluid bolus 
At least 30ml/kg                          38 (72%)          19 (67.9%)       10 (83.3%)        9 (69.2%)  
Less than 30ml/kg                       15 (28%)           9 (32.1%)          2 (16.7%)         4 (30.8%)  
Self-reported compliance 
of sepsis bundle>75%             20 (37.7%)          8 (28.5%)          7 (58.3%)          5 (38.4%) 
 
¥Sending blood cultures before antibiotic administration, ΩAwareness of resuscitation protocol.
Figure-1: Perceived barriers in implementation of sepsis protocols (N=53).
Nearly all ED physicians were aware that within one 
hour, lactate should be performed, and norepinephrine 
be used as an initial choice of vasopressor. Less than 
half of PGMT 10(35.7%), half of the nurses 5(50%), and 
three-quarters of ED physicians 9(75%) were aware of 
the lactate threshold. Only 19(67.9%) of PGMT and 
9(69.2%) of nurses, while 10(83.3%) of the ED physicians 
were aware of fluid administration protocol in a sepsis 
patient.  
The most commonly perceived barrier in implementing 
sepsis protocol reported by the majority of the 
participants is a shortage of staff 33(62%), followed by 
delayed presentation of patients 30(58%) and 
overcrowding 22(42%). (Figure-1). On the other hand, 
better staffing is perceived by the majority of the 
participants 31(60%) for improving the care of septic 
patients followed by protocol compliance 15(28%), 
awareness sessions 12(23%), and reduction in ED 
overcrowding 6(11%). 
The survey demonstrated that the majority of the 
participants (PGMT,  ED physicians, nurses) have adequate 
knowledge regarding the 3-hour sepsis bundle; however, 
perceived compliance to sepsis bundle was not 
satisfactory. In our study, respiratory tract and urinary 
tract infections were reported as most common etiologic 
causes of sepsis in ED which is comparable to the data 
presented by Alan E. et al.11 Timely antibiotic 
administration after sending blood cultures in the septic 
patient was well acknowledged by the participants, which 
is in accordance with the recent guidelines; data in other 
studies show significant increase in mortality due to the 
delay in antibiotic administration; hence, the finding is 
noteworthy. Also appropriate choice of vasopressors was 
observed.  
Lactic acid is one of the vital component of sepsis bundle 
which was well known to 48(90%) of the participants; 
however, there was a knowledge gap regarding the 
threshold of lactate, known only to 24(45%), while 
another study showed correct knowledge in 24%. 
Furthermore, the choice (IV crystalloid fluids) and amount 
(30ml/kg) of fluid for resuscitation was also a subject 
where knowledge was lacking, correct knowledge 
reported by 38(72%). Similar results were observed by CV 
Hengel et al.12 and Zeliha Kocak Tufan et al.13 
The majority of PGMT and non-trainee ED physicians 
reported Procalcitonin, arterial blood gases, and blood 
cultures as the initially ordered tests for diagnosing sepsis, 
which is following the institutional guidelines. In contrast, 
complete blood count and electrolytes were 
recommended by only a quarter of the participants. 
Interestingly, only 11% of the participants perceived a 
lack of knowledge as a barrier in providing quality care, 
yet 23% suggested conducting more knowledge sessions. 
Other barriers identified were the shortage of staff, late 
presentation, which was also reported in previous studies. 
One limitation of our study is that we only surveyed self-
reported knowledge and practices of healthcare 
providers and did not check their compliance with the 
guidelines. Also, our study was conducted at an urban 
tertiary care teaching hospital targeting the emergency 
health care workers and did not calculate a sample size 
therefore the findings may not be generalized to the 
community at large. Therefore, we suggest performing a 
follow up multicentre study, which will be further helpful 
in establishing the need assessment and consequently 
planning corrective interventions. 
Conclusion 
Emergency healthcare providers demonstrated adequate 
knowledge but reported lesser perceived compliance in 
the implementation of a 3-hour sepsis bundle. Most of the 
participants reported that a shortage of staff and delayed 
presentation of sepsis patients are the biggest roadblocks 
in the optimal management of sepsis in the emergency 
department. Educators, as well as hospital administrators 
and policymakers, can use these results for planning 
strategies to improve sepsis-related mortality in the 
future. 
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